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Re: Experimental Station WB9XVP (File No. 0136-EX-ST-2W) 
At Cottonwood (Yavapri County) Arizona; Broadband Over Power 
Line System; Evaluation and Critique of &Month STA Report. 

This letter is m response to the Ecperimd S m  Tanponay Rutf#wlization 
Six-Month PrOgreJs Report filed by Electric Broadband @B) dated septemba 16,2004 
wit i~ respect to the a b o v e - r e k d  EB broadband over power line (BPL) spbm 
operated pursuant to Special Temporary Auhrity. As bmkpuud, ARRL, the Ntttkmal 
A s s o c ~ n f b r A x n a t e u r R a d i o ( ~ ) h a d c o m p l a i n e d o n ~  l7,2004bylctter, 
with exhibits, ofboth actual hardid interiierence to Amateur Radio aparation fiomthia 
test system, and, based on measurements of the system in situ, of rrsdiated emissions fip 
above the kvelspmnitted by Part 15 regdatiom. No action has qparemtlybeen taken by 
the Commission on tbat complaint, but EB responded on September 3,2004 by letter, 

http://BFTCPc0AOL.COM
mailto:James.Burtle@fkc.gov


which was served on counsel hr ARRL. ARRL replied to that EB letter on September 
16,2004. This dmonthreport fbllowed. The refkenced S T A b  now expired, but tbe 
system apparently continues to operate nevertheless. 

Attached hereto is a technical analysis of the EB six-month report. To be bhmt, a 
can be easily determined h m t h e  EB report itse& om oftwo things occufied: eitha(1) 
EB altered the data to suit its false conclusion that the system is Operating m aooordllBct 
with FCC rules; or (2) its technical consultants were not qualiM to conduct the tests, 
and glaringly misinterpreted, among other things, the source of noise generated i n t d l y  
m their own test e@pment. 

At page 3 ofthe EB repart, EB notes that it conductedequipmenttests in April of 

t h a t t i m c , l r u t i t ~ t h a t t h e a n t e t m a i t u s e d a t ~ ~ w a s m ~ ~ c o n d i t i o n m d  
had &iM testing k, 90 in k t ,  it hadm idea ofthe &&us ofthe Systemwbrm it 
commenced operahu F\nthermote, it admits at pge 4 ofthe Repott that wheathe 
system was rebooted, it was likely operating well above Part 15 limits. 

2004 befbre starting opcdoq and asserts that the systemwas alkgedlym complianoe at 

The repoa indicates on the fke of it tbat m the low-baad VHF public d k t y  
allocation at ~ O - ~ O M H Z ,  the BPL system is opetating atdiated emission kveb 
significantly m excess ofpermitted Part 15 levels. 

Most urgently, however, the test results are incnnsistent, demomtmtiag that the 
ambient noise mnditkms at the test sites were cbarlymis&atul “be EB test results are 

systemisapcrating mtwxmbcewithFCC Part 15 rules. 
cofilrpktelycompromised and cannot be utili& m order to dctemme whethecornatthe 

ARRL haspreviouslyestablishedtbatthe systrmis operatiag !i&&&dy ‘ i n  
violation of Part 15 rules and is causing actual interf;h.enoe. The commission bprr dollG 
absolutely nothing to eitk enfbroe its rules or protect licemdradio amvices &om 

not bepennatedto commence oper&ionagainabseos asatisfbtoryshowingtbt itam 
to l i c d r a d i o  newiceis. Thepreaent STA, whichexpixed 

‘ n  
operatewithoutinterfierence 
September 16,2004, carmotbereinstatedorextendcd, andnocxperimentala&xnm&m 

illt-. ARRL insisss-thatthis Systembe shutdownirrmnadrate ’ lyaadthatit 

s h o u l d b e ~ e d ~ t h i s s y s t e m .  



EXHIBIT A 



Analysis of Electric Broadband &Month Report, Experimental Authorization 
w B 9 m  

Scope of the AP!UElectric Broadband &Month Report 

The 6-m011th report (the report) outlma thetesting and hterhmx evriurtiaatbtAPs,ElsoQic 
Bnrcldbend (EB), Mountain Teleoanmmicatims and MtsuWu * ~ h w e m ~ w i t h t e s p s c t t o ~  
expaimental broadband ovde power lines (BPL) fircility located m cottonnrwd, Az The repat was 
submitted by EB, sothey wil l  becitcdas the s o u ~ a  m this analysis. Nevathdess, all f;au mtities above 
appardy johtly opclrate this Qcperimentrl BPL systsm. 

The EB report contains sonrewhat ma-e inf;;brmaticm than did the EB letta respan* to m t d k m a  
complaints which was filed with the Commissian on Soptomb 3,2004. The hanth rcportprovid# 
i n h u t i o n  about the detectm mode andbandwi&h u d  by the aLplyza and indicates howtho test 
cquipmsnt was pawered. The graphical data m this repat sh0wth.t antsrma fiactas wnxc npplii to this 
scfiesofgr8pb. 

The testrepating is not h e  to industry or regulatory stadmb. The testing nasnd done u d q  quasi- 
peakdetection. i n ~ a ~ ~ W U l l a 3 d ~ t h b V i d d O b e n d w i d t b o f t h e ~ ~ m s t r r m e n t  
wasralucuito 1 kHz m somecase3,3 kHz m &a~, man appclrent rttsmpttosimulrtcthe 1 msrtldr 
time ofa "C63EISPR" quasi- ddscta specihortiQ Ifsuch a shpWhti ian mwmabb, thc 
mduslry strmdprdsl fm EMC o n i s r i a n s ~ w u u l d u s c  itimstddthemoob ~ o o m p l a r r  cadrmain 
the 053.4 a CISPR documents. -3.4 does permit the u# ofapak dsteota, but aalybouum apmk 
dcmtar doespruvideat leastthe same level ps a q u a s i - p m k d d s o t a i f t h e t e s t ~  Mwaiu 
described m C63.4. H-, thetest m s t n x n d c m  was wt usod as dcsaibsd in the C63 stm- 
which explicitly state that the video bandwidth must be set kgex thea the ruolutim bemdwidth if aaamcy 
is to be maiutaincd. 

The use ofr 1 kHz video bandwidth does not rq.dacc the use ofa CISPR-weighted W-pak detscta, 
whicb has a much longex " b y "  time cmstant thm the vi& bandwidth un apply. While d an 
approximation would be mild fbraprtliminary investigation, itdow ndtepre#lta manate 
mss&aansnt EIC verificuticm md at this point, this systsm hrs still n d  bsan prq#lytsrted fix annpliacc 
with the anissions limits. The method used is an approximati011 at best, mdthe smoothingthatrauh 



fiom the mappropriate use ofnarrow video averaging probably undereshates the actual qua&pmk %Id 
strmgh by several dB. Witfi the video bandwidth set at 1 IbIz, smoothii will sipificantly tsduoc the 
l e d  ofthe m-t, 
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Figure 1: This figure from Page 20 d EB's report showsthe measured levds behueem 33 and 38 
MHz at the Sawmill test area, rirst pole mount." These data were presumably taken at the same 
1Ometer horizontal distance that EB states was used for a# dits testing. The emissions limits on 
this frequency are 100 uVhn a4 3 meters distance. On this frequency range, part 15 regulations 
call for a 20-dBldecade distance extr8@ation. C63.4 also stipulates that a qmd-pemk 
measurement in a 100 kHz bartdwidth must be used on this frequency range. This kwt was done 
using a peak detectw in a 9 kHz resolution bandwidth, using a 1 ktizvideo bandwidth, not 
extrapolated for distance. At 10 meters distance, the extrapolated emissions limit is 35.8 
dBuVlm. It is impossible to accurately predict the effect d the inaxred resolution badwidth and 
video bandwidth, but the worst-case estimate is that this vrill under measwe the field rdrength by 
1070g10 (100 k W 1  kHz), or by a factor of 20 dB. Suffice it to say, the 8 1 ~ ~  is at least 101oglO 
(1 00 kHz/9 kHz), or 10.45 dB. According to thelr own tsst data, this system exceeds ttm Part-1 5 
emissions limits by approximately 19 to 28.5 dB on these frequenCiea This correlates d l  with 
the strong signals in this frequency range as obsenred by the Cottonwoodarea amateur 
licensees. 

Inrccrvaeicr and Incoasiatemch 

In addition tothe f imhental  flaws m thetest methodology, thetest resultsprovided m EB'srqart h w  
results that arc nd selfconsistent. They do nd ecctltatdy represQlt the arnbiart amditions at &e test sites, 
and the inconsistencies show that the results canna r e p r e  the emissions levels accurately. 
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w 

Figure 2: This is the typical antenna fador data for the AH Systems model SAS-562B calibrated 
loop antenna. 

Inrnanycases, the grcrphicaldatashow mjor inconsistenciesbetween the q m e d  mtasurmreatswiththe 
BPL system "on" and the ambient si@ and mise b e l s  with the BPL system "off." In graph after graph, 
the data with the BPL system on shows a marked deaease in the sangthofreceived ambieat signal kvels 
that wen somehow stroagertbantk BPL signal withtheBPL system off, thendecreasedby tens ofdB 
with the BPL system off. In otba wses, the ambicnt noise lcvds show a similar change, with the presence 

* WiIlbedisamedindeCail 
of the BPL signal causing an u n q h & l c  
envircmmentacrosstheentiresptmmbeingrneasured These- 
in thc following text, with selected figures from the EB report included as examples. 

* decreascinthe8mbicntnoistlevdoftht~ar 

I Data below 2 MHz were eliminated from this table 
mor. The antenna showsa strongrcsonancc naw 18 MHz tbat 

significantly inaeases its sensitivity on or near that frenuency. This attmma fixtor is quivdatt to an 
antexma gain of 15.1 mi. This is typical of an amplified d l  loop near its monant point. 

 his data poiat is nota 



The use ofa speztmm analyzer and small loop antama is sufficient m moet cases to meuurs -15 level 
sipalr It is not sufficient, however, to measure typical ambient noise levels (111 HF. me AH syrr~ms 
antama has en antenna facta ofapprolumate * ly28 dB 011 3.5 MHz, Sccadingtothdr typical gaph. 'Ibis 
aqurrtcs to an antenna gam o f 4 . 9  dBi. Atypical Pmrtnrr mtennr QL this hqumcywrarldbe ahrlf-waw 
dipole up about 10 m d a s  m heigbt. EZNE!C analysis ofthis mta~~~predictsthrtwillhave again o m  
grorrndofappximatcly+6dBi. SothermtamauwdfbrthistestinghorrgCinthaSM.baa53dB~ 
then m entam typically used by a radiocammmioations stgticm qParting an the lona pat of=. E m  a 
short mobile whip, typically only a fiw pacent eflicicncy, has sppvgutnrtd ' y25-35 dBmae &n *the 
smou loop 011 3.5 MHt 

AH Systems SAS-563B Measurement Noise Floor 
Broadband Noise Corrected for Antenna Factor 

Serial number: 326 
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Figum 3: Thisfigum showsthe noitbe floor dthe antenna and HP-8tt538 8pecbum andyaw* 
correcfed for antenna factor. This is the minimum sen- dthe test qutpmmk md 
measurements cannot be made below this levd. WMe ARRL's spedficssrlrd nunberb a #t 
different than the one used by EB, this test-fixtum mise floor mmsponds wdl  to the lavds 
reported by EB and APS as %nbient noise levels.' Their meutts may be the mblent ndm levds 
of thdr testffxtum, but the &We mise levels made by amateus Wng thdr mbdverdgnal- 
stmngth meter readings show that the m M  noise levd in the area is much berthen whet 
was reported by EB and APS. Asknple analysisdthe spedficatlons dtheW inasnnnsrrbeoion 
axpl~thskresult!3andhwxwradcondusion. 



The only spectnrm an which the AH Systems SAS-562B antamahas gain appcaxhinglhPLdrtypicrl 
statim antenna is near 18 MHz. For that rcnson, only the graphs Shawn that aner the 18-MIIt region d 
the apcctmm ace showing the ambient noise level caditiam OIba gcrphs ahow a hi- tat-iixtura noise 
floor and sane ofthe stranga ambimt ovcr-thc-air si@s - ut a reduced signal lead cumpared to thrt 
expected on a communications r e =  connected to a typical antama. F a  compuiran, a msrsuremsnt 
reported on 18 MHz is contraJtedtothemeaslrransntngatsdar. 3.5 MI-k bdow. 'Ihe 184lHz gnph 
shows ambient noise levcls; the 3.5 MIIZ gcaph shaws the entemra preamplitids input noim level. 
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Charter School Perking Lot Pad Mount 17 Metw 
PEAK 

Start: 18.068 MHz 
Res BW: 9 W t  
9/8/2004 mBerbWhooi Parking Lot Pad Mount 17 Meter.!@ 

Stop: 18.168 MHz 
sweep: 20.00 ms 

R3132 
VM BW: 3 kHz 

Figwe 4: This shows the ambient noise level on the 17-meter amateur band. In stark contrB8f 
to EBs daim that the ambient noise levels wlere high at their test locabions, these data show an 
ambient noise level below -10 dBuVh. This cOrreSpOndS well to the low noise levels measured 
b y A R R L i n i t s t e s t i n g o f a m t i e n t n d s e l e v e l s m a d s i n ~ p a r t d t h e ~ .  Ofnote,on 18 
M k ,  the antenna fador d the AH Systems SAS-582B is typically about -20 dB. This 
corresponds to a gain of 15.3 dBi. 
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Charter School Parking Lot Pad Mount 80 Meter 
PEAK - 

Start 3.500 MHz Stop: 4.000 MHz 
R e s  BW: 9 kHr sweep: 60.00 ms 
9/8/2004 92hMer#abhool Parking Lot Pad Mount 80 Meter.spt R3132 

V i  BW: 3 kHz 

Figwe 5: This shows the reported measurements on the M e t e r  amateur band. The typical 
antenna factor d the SAS-562B is +28 dB on 3.5 MHz. This is 48 dB higtmrthan the antenna 
fador on 18 MHz, and not surprisingly, mostafthisdHference shows on the mise8 level seen on 
this graph. This graph shows the noise floor of the test fixture, not the much kwer ambient noise 
level to be expected on 3.5 M k  in a typical residential environment. 

Inconsistencies in BPL "am" M BPL "off" Levels 

In graph after graph, mconsistacies arc seedl between the data fix the BPL si* cm M the B E  sigrrd off. 
The only explanation is that the test amditions behrveQl the two measurements must have beat difibnt. 



This is best illustrated by the Wlowing examples fiom EB's npat: 
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ResW9kHz V i M 3 k H z  swoop: 1.20s 
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Figure 6: This graph purports to show the measured levels with the BPL system on and then off 
between 13 and 23 MHz. Green shows the BPL system and red showsthe BPL system off. if 
these data are accurate, one would have to condude that turning the BPL system reduced the 
ambient noise and signd levels by 20 dB across part of the frequency range being measuted. 
Most dramatic is the notch that is shown betwleen 21 and 21.45 MHz. The ambient condions on 
this spectrum are shown to be 35 dBuVEm, yet when the system is twned on, these data show 
that a measurement can somehow be made 15 d6 below this level. if the meawemmt of 
ambient levels is correct and the bandwidth betweem the tm, mtmwemds isthe aam, the only 
way this ambient-level-vs measwement-level can be recondied WDUld be to inuwse the levd of 
the BPLmeasurement line (green) until the ambient noise levels in the notched spscbun m a .  
If this were done, however, the BPL signal would increase a corresponding emaunt, andwcndd 
thus exceed the Part-1 5 emissions limits by a COlwideraM e matgin. The notching in the ambient 
and BPL-signal data is a representetr 'on d the antenna factor data programmed into the analysis 
software used to capture and display the Spectnrm-analyrer infmat&m. 
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Figure 7: This graph shows the same problem, at a different test location. In this case, the 
apparent decrease in ambient signal and noise levels is about 30 dB in part of the spednm. If 
these data w r e  presumed to be corred, turning the BPL system on would be having the 
impossible effect of dropping the noise level in the specbun itusesby 30 dB. This graph also 
showsthat Based on the difference in the amountd noiw shorm on each line, is posdblethat 
the bandwidth was smaller for the "BPL on" measurement or dMwmt analyzer &mmw Ievd 
settings w m  used for each dthe data lines shown in this graph. It is not possible that turning on 
a BPL signal would decrease the ambient noise levels by 30 dB. If the BPL data were increesed 
by 30 dB to match up the ambient noise levels, the BPL Signal would exceed the FCG Pa-15 
emissions limits. 



dsUV 
90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

-10 
-1.960MHZ Stop: 12.225 M k  
R e s M 9 k t - k  V i  BW: 1 kHz -: 3.508 
9/8/2004 6:%:18 PM AlN2 1-960 to 12-225.qt R3132 

2 

7 

PEAK 
3.500 MHZ 
44.26 dBuv 
PEAK 
4.003 M k  
41.OSdBuv 

PEAK 
10.100 MHZ 
32.38 dBuv 
PEAK 
10.151 MHz 
33.87 dBuV 

Figure 8: In this graph, on spectrum that the BPL system does not appear to be using at this 
location, the ambient noise levels match up. However, the graph with the BPL system "on" does 
not show most of the much stronger ambient over-the-air signals seen on the graph dthe BPL 
system off. If these data were taken at the times indiied with the same test conditim, the 
stronger ambient signals levels would have been approximately the same in both graphs The 
presmce ofthe BPL signal would not have reduced the levd d a! dthe a m M  signds 
propagating to the area at that time. Incidentally, Most of the ambient noise in this frec(uency 
range shows the lower limit d the test fixture, not the level d the local ambient noise levds in 
between the m M i r  signals. 
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Figure 9: The EB report indicates that no BPL signals were present in any amateur band. This 
graph, however, shows the BPL system on with the green line and the BPL system off with the 
red line. It is dear that there are strong signals present - above 40 dBuV/m in some case - in 
the amateur band when the BPL system is operating. At 40 dBuV/m, these would be typically 
reported by licensees as "S9" level signals, vsry strong compared to the weaker licensed signals 
that are typical on this spectrum. If the ambient noise levels were Ssa the same on bath data sets 
shown in this graph, the BPL "on " signal w l d  increase by a corresponding mount As shown 
in an eadier section d this document, their reported 'ambierf levels really show the noise floor d 
their test fixture. The BPL signals in the 28-29.7 MHz amateur band am well above the ambient 
noise l e d  seem in that spednrm. 

The graphs shown above are examples fiam EB's reput. Taken as a whole, most ofthe grrphs show a 
decruxc in the ambient noise and s i p d  kvels far the BPL "on" data. In dl cases where this occurs, the 
BPL signal is shuwn to be just Mow the FCC limits, with the dccrawc m BPGon ambiat Wise lmlsjust 
s a c i e n t  to show the BPL-an signal just below the limits. The amount of differarce varies fiom graph to 
graph, yet the end result in each caae is that the BPL signals are always s h m  below the limits. In those 
graphs where thae is no appreciable difference m ambient lmls, the BPL si@ is 86m to be well below 
the FCC limits. 
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